During the past few years many experiments have been made on the cultivation of anaerobes, especially Clostridium chauvei which are grown with difficulty in culture. It was found that ferric salts increased the virulence of cultures of this organism, while ammonium dihydrogen phosphate, sodium citrate, and potassium tellurite increased the production of aggressive substances without increasing virulence. These experiments led to the study of the action of 68 salts on the growth, gelatin liquefaction, and fermentation of anaerobic organisms.
During the past few years many experiments have been made on the cultivation of anaerobes, especially Clostridium chauvei which are grown with difficulty in culture. It was found that ferric salts increased the virulence of cultures of this organism, while ammonium dihydrogen phosphate, sodium citrate, and potassium tellurite increased the production of aggressive substances without increasing virulence. These experiments led to the study of the action of 68 salts on the growth, gelatin liquefaction, and fermentation of anaerobic organisms.
The optimum concentration of the 68 salts was determined by growing Cl. welchii, Cl. novyi, and Cl. sporogenes in brain medium, broth, and gelatin containing 0.5 per cent peptone and 0. From this study it was thought possible that an agar medium could be developed which would grow Pasteurella boviseptica more readily than ordinarily infusion agar and it was also hoped that the virulence of the organisms could be more readily maintained.
The optimum concentration of potassium chloride, potassium bicarbonate, sodium chloride, ammonium dihydrogen phosphate, potassium citrate, and ferric ammonium citrate were made. An aqueous agar and a beef heart decoction agar containing 0.5 per cent peptone and 1.5 per cent Difco Bacto agar were prepared and adjusted to pH 7.2. Nine cubic centimeters of the media were distributed in test tubes which were then stoppered and sterilized at ten pounds pressure. The six salts were added so as to make final solutions of 0.5, 0.05, 0.005, 0.0005, and 0.00005 molar concentration. The tubes were then cooled in a slanting position. Inoculation was made from a saline suspension of a twenty-four hour growth of different strains of Pasteurella boviseptica, and the amount of growth was compared at the end of twenty-four and forty-eight hours. Table 1 shows the results obtained from the comparison of the growth of two strains of Pasteurella boviseptica in these mineralized agars.
It is seen that Pasteurella boviseptica grows quite readily in all dilutions of sodium and potassium chloride tested. The greatest differences in growth were found to occur in the case of potassium bicarbonate and ammonium dihydrogen phosphate.
To determine the growth promoting powers of these salts, 40 mixtures of them were made. Each mixture was added to beef heart infusion agar containing 1 to 2 per cent peptone, and 2 per (Bushnell and Hudson, 1927) , and various dilutions and combinations of the other five salts were added before sterilization. Inoculation of these media were made from saline emulsions of twenty-four hour cultures of five test strains of PasteureUa bov'septica. The amount of growth was compared after twenty-four and forty-eight hours (incubation.
Glucose was added to some of the agar solutions and it was found that the consistency of the agar was altered by this carbohydrate. Fifteen per cent agar containing potassium citrate, potassium bicarbonate, and ammonium dihydrogen phosphate became too soft for use when 0.1 per cent glucose was added. To obtain a hard enough agar 2.5 per cent agar solutions had to be used. If, however, the amount of glucose did not exceed 0.05 per cent, a satisfactory agar of 1.5 per cent strength could be made. Glycerol increased the toughness of this agar, and 0.5 per cent glycerol added to the medium insures a satisfactory tough surface. As a result of this study a very satisfactory mineral mixture agar was developed.
MINERAL MIXTURE AGAR
The method of preparing this medium is as follows: Grind 1 pound of beef beart free from fat, or lean meat, through a meat grinder, add 500 to 1000 cc. water, and set in ice box for fifteen hours. Steam for one hour, cool until the fat hardens and decant. This broth should be used at once or sterilized in 2000 cc. flasks for future use. When ready to be used, this meat decoction should be filtered through cotton till clear and to it should be added the following: Difco proteose peptone slightly increases the longevity of Pasteurella organisms grown on this medium.
This mineral mixture agar made without potassium citrate was found to contain a slight precipitate after sterilization, but was slightly superior to the complete mixture for the cultivation of old dried up cultures of Pasteurella boviseptica. The dried growth should be first washed off with sterile saline solution before transfers are made.
The virulence of three strains of Pasteurella boviseptica was increased by the use of this agar medium. Two strains, nos. 2 and 5, were obtained from another laboratory. Both strains were non-pathogenic for either guinea pigs or rabbits in doses up to 2 cc. of a 0.5 cm. emulsion, the density being determined by the Gates (1920) disappearing loop method. Culture 8, a buffalo strain, lost its virulence during routine cultivation; a few transfers on this medium rendered them pathogenic in doses of 0.05 cc.
The viability of cultures of Pasteurella boviseptica grown on this medium were at least equal to the viability of the same culcures grown on hemolyzed blood agar. All strains remained viable for over four weeks and a number of strains grown for some time on this medium remained viable for six weeks.
Eight out of twelve cultures kept at room temperature remained viable for eight weeks, while only four of these cultures remained viable for seven weeks when kept in the ice box.
Salmonella puUorum and Brucella abortus grow very profusely on this agar medium.
In the course of the study of the action of salts on anaerobic organisms it was found that certain salts stimulated fermentation to a very great extent. Anuonium dihydrogen phosphate, ferric ammonium citrate, ferric ammonium sulfate, ferrous sulfate, magnesium sulfate, sodium phosphate, cystin, and tyrosin were found to be the only salts among the 68 tested that regularly stimulated the fermentation of sucrose by Cl. chauvei in water
